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information held by mobile radio communication to users of 
the communication network. 

[Solving Means] A switching station 12 obtains 
position information of a requested mobile station through a 
communication network from a control circuit 23, a storage 
device 26 and communication devices 22 and 24 according to a 
request of the information of the mobile station from a user 
terminal device, and transmits it to this user terminal 
device . 
[Claims] 

[Claim 1] A mobile radio communication scheme comprising: 

a plurality of radio base stations connected to a 
communication network; ^ 

many mobile stations connecting to the radio station 
via radio channels; 

said each mobile station being allocated with an 
exclusive identification number; and 

said communication network being provided with memory 
means for holding the latest position information for every 
identification number, 

wherein said communication network is provided with 
means for transmitting said position information of a 
certain mobile station to the user terminal device according 
to the request from the user terminal device. 
[Claim 2] A mobile radio communication scheme according to 
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claim 1 wherein said user terminal device comprising: 
a database for storing map information; 
display means for displaying the map information; and 
jneans for displaying said position information over the 
map information displayed on display means thereof. 
[Claim 3] A mobile radio communication scheme according to 
claim 2 wherein said user terminal device comprising: 

means for storing the identification number of the 
mobile station requesting the position information; 

means for designating the position of the mobile 
station displayed on said means for displaying over the map 
information by an operation; and 

means for rc:ading the identification number 
corresponding to the designated mobile station by this means 
from said storing means, and transmitting to said 
communication network with a connection request. 
[Claim 4] A mobile radio communication scheme according to . 
claim 1, wherein said position information is information of 
the radio base station which is to access the mobile station. 
[Claim 5] A mobile radio communication scheme according to 
claim 1, wherein said mobile station comprising: 

position measurement means for its own position; and 
means for transferring position the information 
measured this measurement means to said radio base station, 
wherein said radio base station comprising: 
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means for transferring the position information, which 
is transferred from said mobile station, to said memory 
means. 

[Claim 6] A mobile radio communication scheme according to 
claim 1 wherein said communication network comprising: 

means for identifying the user terminal or the user 
requested regarding said request; and 

means for prohibiting means for transmitting the 
position information to the user terminal from starting, 
when the user terminal or the user cannot be identified. 
[Claim 7] A mobile radio communication scheme according to 
claim 1 wherein said communication network, further 
comprising: 

means for charging the charging means for the user 
terminal of the communication network. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention is 
applicable for a mobile radio communication scheme 
containing a plurality of base stations and many mobile 
stations. The present invention relates to a scheme for 
providing position information stored in the mobile radio 
communication scheme to users. The present invention is - 
applicable for a public mobile radio communication scheme. 
[0002] 
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[Description of the Related Art] In a mobile communication 
system which are widely used at present such as an 
automobile telephone, a cellular system, whose service areas 
consist of a plurality of radio cells with a radius of three 
kilometers, is well known. In the cellular system, a zone 
in which a mobile station is located is recognized, and zone 
information i.e. position information of the mobile station 
is utilized to register the position and to control channel 
switching. The position information is held in a home 
memory provided in a communication network, and is utilized . 
when the communication network accesses the mobile station. 
[0003] On the other hand, as an example of means of 
measuring the position of a mobile station by itself, an own 
position measurement system is used. As an example of the 
own position measurement system, the GPS (Global Positioning 
System) has been widely used. Here, the GPS is described. 
In this system, among 24 "satellites (GPS satellites) whose 
relative positions to the earth are known, the radio waves 
are received from three or four satellites whose signals are 
received most easily to measure the own position (latitude, 
longitude and altitude of itself) . Furthermore, a system in 
which a previously stored map and the own position are 
simultaneously displayed on a display is realized, and is 
mounted on a car which is commercially available. Moreover, 
in the mobile radio communication scheme, it is proposed 
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that the GPS is contained in a mobile station device and 
position information measured by the mobile station device 
by itself is transferred to a communication network and/or 
the home memory to obtain accurate position information. 
[0004] The position information is utilized to allow the 
communication network to know which base station is the most 
rational for accessing the mobile station from the 
communication network. The position information is held in 
a home memory in the communication network and is read to be 
utilized as required. 
[0005] 

[Problem to be Solved by the Invention] However, in the 
conventional mobile radio communication system described 
above, the position information of the mobile station is 
utilized only for an efficient operation of the mobile radio 
communication scheme, and it is not considered to provide 
the position information for other purposes. Namely, 
although some users want to know the position information of 
the mobile station, this scheme has no function of 
transferring the position information of the mobile station 
kept in the radio communication scheme to the users or user 
terminals that want to know the information. 

[0006] The information is managed as per position recording 
area by the home memory in the present communication network, 
and the unit is larger than that of a cell of the base 
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station, and only rough information can be known. It is 
useful for the users who want to know the position 
information. Furthermore, when utilizing with the own 
position measurement system containing the above-mentioned 
GPS system at the same time, more accurate position 
information can be obtained by allowing the mobile station 
to know the own position and to notify it to the 
communication network, and it is more useful for the users 
who want to know the position information. 

[0007] The present invention is made under the 
circumstances described above, and it is an object of the 
present invention to provide position information of a 
mobile station for operating the mobile radio communication 
scheme to users of the communication network. It is also an 
object of the present invention to provide a mobile radio 
communication scheme for providing advanced service. 

[0008] 

[Means for Solving the Problems] The present invention is 
characterized in that, in a mobile radio communication 
scheme which contains a plurality of radio communication 
base stations connected to a communication network and many 
mobile stations connected to the radio base stations via 
radio channels, in which exclusive identification numbers 
are allocated to the mobile stations, and which is provided 
with memory means for holding the latest position 
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information for every identification numbers in the 
communication network, the communication network is provided 
with means for transmitting the position information of 
certain mobile station to a user terminal device according 
to the request from the user terminal device. 

[0009] Furthermore, according to the present invention, the 
user terminal device may be provided with a database for 
storing map information, display means for displaying the 
map information, and means for displaying the position 
information over the map information displayed on display 
means thereof. 

[0010] When the position information of the mobile station, 
which is displayed over the map information on the user ^ 
terminal device, is designated by an operation, connection 
with the mobile station can be requested by transmitting 
identification number to the communication network. 

[0011] Furthermore, according to the present invention, the 
position information may be information of the radio base 
station which is to access to the mobile station. 

[0012] Furthermore, according to the present invention, the 
mobile station may be provided with means for measuring 
position of the own device and means for transferring the 
position information measured with this position measuring 
means to the radio station, and the radio communication 
station may be provided with means for transferring the 
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position information transferred from the mobile station to 
the memory means. 

[0013] Furthermore, according to the present invention, the 
communication network may be provided with means for 
identifying the user terminal or the user that request 
regarding the request and means for prohibiting means for 
transmitting the position information to the user terminal 
from starting when the user terminal or the user cannot be 
identified. 

[0014] Furthermore, according to the present invention, in 
the communication network, changing means may be provided 
with means for changing the related user terminal device 
when the position information is transmitted by the means 
for transmitting to the user terminal device. 

[0015] 

[Operation] According to the present invention, the 
position information of the mobile station, held by the 
mobile radio communication scheme to operate scheme thereof, 
may be provided to the users in the communication network in 
a different way. If a user in the communication network 
accesses the home memory, maintaining and managing, the 
position information, from the user terminal devices, the 
position information is provided to the user via the 
communication network. When a public communication network 
is used as the communication network, from a view of 
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confidentiality, it is not preferable to provide anyone of 
the users of the communication network. It is preferable to 
confirm that the user who wants to utilize position 
information is previously registered, and to prohibit 
providing the position information to the users who want are 
not registered. Furthermore, in order to provide the 
position information the users of the communication network 
at cost, provision of the position information may be 
recorded in the charging means. 

[0016] Regarding the contents of the position information, 
in a scheme in which base stations are located every several 
kilometers, it is very useful only to find position of a 
base station which can access a mobile station most 
effectively. In addition to that, when a base station 
measures its position by itself using GPS at the same time, 
and the information is held in a home memory as position 
information, the information is more accurate, and it is 
more useful for the users. 

[0017] Preferably, appropriate means for displaying this 
position information is provided in the user terminal device 
in the communication network. As one method to achieve this, 
the map information is held in the user terminal device, and 
the position information received via the communication 
network is provided to the user by displaying it with this 
map information. 
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[0018] 

[EMBODIMENTS] Embodiments of the present invention are 
described with reference to the drawings. Fig. 1 is a block 
diagram illustrating a mobile radio communication scheme 
according to an embodiment of the present invention. Fig. 2 
is a block diagram illustrating a switching station of the 
mobile radio communication scheme according to the present 
invention. 

[0019] In Fig. 1 and Fig. 2, the mobile radio communication 
scheme is provided with a radio base station 16 as one of 
the plurality of radio base stations connected to the 
communication network and a mobile station 17 as one of the 
plurality of mobile stations connected to the mobile base 
stations via the radio channel. An exclusive identification 
number is allocated to the mobile station, and the 
communication network is provided with a switching station 
13 containing a home memory 15 as memory means for holding 
the latest position information for every identification 
number of the mobile stations, a radio base station 16 of 
the zone in which the mobile station is located, and 
switching stations 12 and 14 containing a switching device 
21 by which the switching station connects to another 
switching station . 

[0020] Here, the present invention is characterized in that 
the communication network has means for transmitting the 
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position information of a certain mobile station which is 
stored in the home memory 15 to a user terminal device 11 
according to the request from the user terminal device 11. 
[0021] More specifically, the switching station is provided 
with a switching device 21 for connecting to the user 
terminal device 11, a communication device 22 for performing 
communication between the user terminal device 11 and the 
switching station 12, a control device 23 for performing a 
series of controls over operations of grasping the position 
of the mobile station according to a request of a user and 
transmitting the information to the user, a communication 
device 24 for performing communication with a mobile station 
whose position is to be searched or a radio base station 
which receives transmitted waves from the mobile station, 
and a storage device 26 for storing user information, an 
identification number of a mobile station and position 
information of a mobile station. 

[0022] Furthermore, the switching station 12 is provided' 
with a user information management database 25 which is used 
for identifying users and security countermeasures as means 
for identifying the user terminal device 11 or the user that 
requests regarding the request and as means for prohibiting 
to provide the position information to the user terminal 
device 11 when the user cannot "be identified and a part of 
the control device 23. 
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[0023] Furthermore, the switching device 12 is provided 
with a part of the control device 23 as means of charging 
when the position information is transmitted from the 
communication device 24 to the user terminal device 11. 
[0024] Operations of the mobile radio communication scheme 
with the above configuration are described. 

[0025] Fig. 3 is a table showing a format of contents in a 
storage device of a switching station in a mobile radio 
communication scheme according to the present invention. In 
Fig. 3, the storage device 26 contains mobile station 
identification numbers and mobile station position 
information of each mobile station as user information. 
[0026] Fig. 4 is a sequence chart illustrating control 
procedures of processing in the mobile radio communication 
scheme according to the present invention. In Fig.l to Fig. 
4, when a user requires position information of a mobile 
station, the user terminal device 11 accesses the switching 
station 12 which manages user information, with an exclusive 
number (41) . In order to prevent an abuse by a third party, 
a password is transmitted from the user to the switching 
station 12 to identify the user with the user information 
management database 25. If the user is identified as a 
right person, an identification number of the mobile station 
is required (42) . Subsequently, the user terminal device 11 
transmits the identification number of the mobile station to 
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the switching station 12 (43) . For security countermeasures , 
the switching station 12 confirms that the required mobile 
station is previously registered on the user information 
management database 25 by the user requiring the information, 
and if the registration is confirmed, the position of the 
mobile station is searched (44-46) . First, the zone area of 
the mobile station is searched with the home memory 15 (44). 
If the mobile station is in communication, the radio 
communication station receiving the transmitted waves from 
the mobile station transmits the mobile station position 
information to the switching station 12 (45) . If the mobile 
station is on call, the mobile station is called based on 
the zone information, and the mobile station position 
information is transmitted to the switching station 12. In 
this case, when the power source of the mobile station is 
turned off or the mobile station is out of the zone, it is 
transmitted to the switching station 12 (46) . The steps 44- 
46 are repeated as many times as the numbers of the mobile 
stations. When all mobile station information is obtained, 
the switching station 12 transmits the information to the 
user terminal device 11 (47). 

[0027] By the method of the first embodiment, when the 
mobile station is turned on and is in the zone, the user who 
wants to find the position of a mobile station can find the 
position of the mobile station at least per cell of the 



- 15 - 



radio base station. 

[0028] There are possibly the following variations of 
calling when the mobile station in the wait state. 
[0029] (1) Methods of calling 

1. Notify to the user of the mobile station when called. 
[0030] 2. Do not to notify to the user of the mobile 
station when calling. 
[0031] (2) Charging for calling 

1. Charge the same amount as at the time of a telephone 
conversation . 

[0032] 

2. Charge the different amount from at the time of a 
telephone conversation . 

[0033] Fig. 5 is a block diagram of a mobile station 
according to a second embodiment of a mobile radio 
communication scheme of the present invention. In the first 
embodiment, although the position of the mobile station is 
specified by the mobile communication system, it is 
difficult to specify the position in a zone smaller than a 
cell. Therefore, an example in which the GPS is used to 
specify the position in a more detailed zone using the 
mobile radio communication system and the position 
measurement system. 

[0034] A block diagram of a mobile radio communication 
scheme and a block diagram of a switching station, which are 
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applied to the second embodiment, are illustrated in Fig. 1 
and Fig. 2. However, they are different in that GPS is 
added . 

[0035] Fig. 5 is a block diagram of a mobile station in 
which the GPS is employed. In Fig. 5, reference numeral 51 
denotes a handset, reference numeral 52 denotes a baseband 
processing unit with control signal transmission/reception 
function, reference numeral 53 denotes a transmitter, 
reference numeral 54 denotes a receiver, reference numeral 
55 denotes an antenna multicoupler , reference numeral 56 
denotes a processor, reference numeral 57 denotes a main 
storage device and reference 58 denotes GPS device. In the 
baseband processing unit 52, the control signal 
transmission/reception function can be realized by using a 
memory for storing control signal and a micro processor or 
other ways. In case where the GPS is employed, when a 
request for position information is received from the 
switching station, the baseband processing unit 52 judges 
the request signal, and notifies it to the processor 56. 
The processor 56 reads the position (latitude and longitude) 
of the mobile station from the GPS device, and transmits the 
position information of the mobile station to the baseband 
processing unit 52. The baseband processing unit 52 
transmits the position information of the mobile station to 
a transmitter 53 as a control signal, and transmits to the 
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switching station. 

[0036] Fig. 6 is a sequence chart illustrating control 
procedures of processing of the mobile radio communication 
scheme according to the second embodiment of the present 
invention. When a user requires position information of a 
mobile station, the user terminal device accesses the 
switching station which manages user information, with an 
exclusive number (61) . In order to prevent an abuse by a 
third party or the like, the switching station identifies 
the user with the user information management database, and 
if the user is identified, requests the mobile station ^ 
identification number (62). Subsequently, the user terminal 
device transmits the mobile identification number to the 
switching station (63). For security countermeasures , the 
switching station confirms that the required mobile station . 
is previously registered on the user information management 
database by the user requiring the information (64-65). If 
the registration is confirmed, the position of the mobile 
station is searched (64). First, the zone area of the 
mobile station is searched by the home memory (64). If the 
mobile station is in communication, a position information 
request signal is transmitted to the mobile station by a 
control signal. The mobile station which receives that 
signal reads the own position information from the GPS 
device, and transmits the mobile station information to the 
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switching station as a control signal (65). If the mobile 
station is not in communication, the mobile station is 
called based on the zone information, as in the case in 
communication, the mobile station position information is 
transmitted to the switching station. In this case, when 
the power source of the mobile station is turned off or the 
mobile station is out of the zone, it is transmitted to the 
switching station (65). The steps 64-65 are repeated as 
many times as the number of the mobile stations. When all 
mobile station information are obtained, the switching 
station 12 transmits the information to the user terminal 
device ( 66) . 

[0037] By the method of the second embodiment, when the 
mobile station is turned on and is in the zone, the user who 
wants to find the position of a mobile station can find the 
position of the mobile station within the range of precision 
of the position measurement system (the GPS system in this 
case) . 

[0038] Fig. 7 is a block diagram of a user terminal device 
according to the mobile radio communication scheme of a 
third embodiment of the present invention. Fig. 8 is a 
table illustrating an example of a data format of an 
information management memory of a user terminal device of 
the mobile communication scheme according to the third 
embodiment of the present invention. Fig. 9 is an 
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illustration showing an example of a display in a monitor of 
user terminal device of the mobile communication scheme 
according to the third embodiment of the present invention. 
[0039] The configurations of the mobile communication 
scheme and the switching station and the control procedures 
applied to the third embodiment are the same as those in the 
first embodiment and the second embodiment. 

[0040] In Fig. 7, reference numeral 71 denotes a monitor 
for displaying map data and mobile station position 
information or the like, reference numeral 72 denotes a map 
information database, reference numeral 73 denotes a 
transmission/reception device for transmitting and receiving 
data between the terminal device and the switching station, 
reference numeral 74 denotes a memory for managing the 
mobile station information and the mobile station group 
information, and reference numeral 75 denotes a control 
circuit for controlling each unit. Reference numeral 75 is 
a mouse, which is means for operating and designating a 
cursor position on the display screen. 

[0041] When the user terminal device during accessing a 
switching station, which manages the user information, 
designates a mobile station group, an identification number 
of the mobile station which belongs to that group is read 
from the mobile station information management memory 74, is 
transmitted to the switching station. Subsequently, as 
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shown in Fig. 9, the user terminal device displays the 
position information of the mobile station transmitted from 
the switching station on the monitor 71 with the map 
information read from the map information database 72. 
[0042] Furthermore, as shown in Fig. 8, the mobile station 
information management memory 74 contains the mobile station 
identification number, the group number and the mobile 
station position information of each mobile station. 
[0043] Fig. 10 is a sequence chart illustrating control 
procedures of processing in the mobile radio communication 
scheme according to a fourth embodiment of the present 
invention. 

[0044] In the first to third embodiment described above, 
although the position information of the mobile station can 
be found, it is impossible to communicate with an arbitrary 
mobile station. Therefore, an example of starting 
communication between the user and a designated mobile 
station by designating any of the mobile station displayed 
on the terminal device is illustrated in the fourth 
embodiment . 

[0045] The configuration and the like of the mobile 
communication system, the switching station and the user 
terminal device are the same as those in the third 
embodiment. In Fig. 10, the user terminal device accesses 
the switching station, and as shown in Fig. 9, a position of 
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a mobile station is displayed on the user terminal device. 
In this state (101), when the user designates an arbitrary 
mobile station the user wants to communicate with the mouse 
76 shown in Fig. 7, the stored identification number of the 
mobile station is automatically transmitted to the switching 
station during accessing (102) . The switching station, when 
received the identification number of the mobile station, 
connects the communication channel of the user to mobile 
station based on the user information management database, 
and then the communication between the user and the mobile 
station starts (103) . Upon the communication being 
completed, the switching station resets the communication 
channel to the original state. 
[0046] 

[Advantages] As described above, the present invention has 
an excellent effect in which new services can be provided by 
providing position information held by mobile radio . 
communication to users of the communication network. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram of a mobile radio 
communication scheme according to a first embodiment of the 
present invention . 

[Fig. 2] Fig. 2 is a block diagram of a switching station 
of the mobile radio communication scheme according to the 
first embodiment of the present invention. 
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[Fig. 3] Fig. 3 is a table illustrating the contents of a 
storage device of the switching station of the mobile radio 
communication scheme according to the first embodiment of 
the present invention. 

[Fig. 4] Fig. 4 is a sequence chart illustrating the 
control procedures of the mobile radio communication scheme 
according to the first embodiment of the present invention. 

[Fig. 5] Fig. 5 is a block diagram of a mobile station of 
a mobile radio communication scheme according to a second 
embodiment of the present invention. 

[Fig. 6] Fig. 6 is a sequence chart illustrating control 
procedures of processing of the mobile radio communication 
scheme according to the second embodiment of the present 
invention . 

[Fig. 7] Fig. 7" is a block diagram of a user terminal 
device of the mobile radio communication scheme according to 
a third embodiment of the present invention . 

[Fig. 8] Fig. 8 is a table illustrating data format of a 
mobile station information management memory of the user 
terminal of the mobile radio communication scheme according 
to the third embodiment of the present invention. 

[Fig. 9] Fig. 9 is a picture showing the display of a 
monitor of the user terminal device of the mobile radio 
communication scheme according to the third embodiment of 
the present invention. 
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[Fig. 10] Fig. 10 is a sequence chart illustrating control 
procedures of processing of the mobile radio communication 
scheme according to a fourth embodiment of the present 
invention. 

[Reference Numerals] 

11: user terminal device 

12-14: switching station 

15: home memory 

16: radio base station 

17: mobile station 

21: switching device 

22, 24: communication devices 

23: control device 

25: user information management database 
26: storage device 
51: handset 

52: baseband processing unit 

53: transmitter 

54 : receiver 

55: antenna multicoupler 

56: processor 

57 : main storage device 

58: GPS device 

71: monitor 

72: map information database 
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73: 
74: 
75: 
76: 

[Fig. 1] 
a : 
11: 
12, 
15: 
16: 
17 : 

[Fig. 2] 
a : 
12: 
24 : 
26: 
23: 
22: 
21: 
25: 
b: 
c : 
d: 



transmission /reception device 

mobile station information management memory 

control circuit 

mouse 



communication, station 

user terminal device 
13 and 14: switching stations 

home memory 

radio base station 

mobile station 



to user terminal devices 
switching station 
communication device 
storage device 
control device 
communication device 
switching device 

user information management database 
common channel 

to switching station and to mobile base station 
to home memory 
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[Fig. 3] 
a : 
b: 
c : 
d: 
e : 
f : 
9- 

[Fig. 4] 
a : 
b: 
c : 
d: 
e : 
f : 

h: 
i : 

[Fig. 5] 
51 : 
52: 
53: 



user information 

mobile station identification number 1 
mobile station identification number 2 
mobile station identification number N 
mobile station position information 1 
mobile station position information 2 
mobile station position information N 



user terminal device 
switching station 
switching station 
radio base station 
mobile station 
home memory 

repeat as many as the number of the mobile stations 
in communication 
on call 



handset 

baseband processing unit 
transmitter 
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54 : 
55: 
56: 
57: 
58: 

[Fig. 6] 
a : 
b: 
c : 
d: 
e : 
f : 

g: 

[Fig. 7] 
71: 
72: 
73: 
74 : 
75: 
76: 



receiver 

antenna multicoupler 
processor 

main storage device 
GPS device 



user terminal device 
switching station 
switching station 
radio base station 
mobile station 

home memory ^ 
repeat as many as. the number of the mobile stations 



monitor 

map information database 
transmission/ reception device 

mobile station information management memory 

control circuit 

mouse 



[Fig. 8] 

a: mobile station identification number 1 
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b: mobile station identification number 2 

c: mobile station identification number N 

d: group number 1 

e: group number 2 

f: group number N 

g: mobile station position information 1 

h: mobile station position information 2 

i: mobile station position information N 

[Fig. 9] 

a : Sakurada-Mon 

b : Kasumigaseki 

c: Uchisaiwai-cho 

d: Hibiya 

e: Hibiya 

f: Yuuraku-cho 

g: Yuuraku-cho 

1: Harumi Street 

2: Hibiya Street 

3: Sotobori Street 

4: Chuo Street 

[Fig. 10] 

a: user terminal device 

b: switching station 
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c: switching station 
d: radio base station 
e: mobile station 
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